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Code	snippet	for	change	in	TPC	clusterizer	code		
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Constant	factor	threshold	 Hard	threshold	

•  Suggested	by	Christoff	during	tracking	workfest.	
•  	Version	exist	in	SBU	github.	No	pull	request	

made	yet.		
•  Currently	exist	in	nightly	build	

•  Study	is	to	show	the	effect	of	change	in	TPC	cells	energy	threshold	on	clusterizer	and	
tracking	performance.	

•  muons	,	100	muons	per	event,		1.	<	pt	<	50	GeV,		|eta|	<	1.1,	|z_vertex|	<	5.		
	



Ntp_cluster	->Draw	(“phisize”,	“layer	>	6”)	
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Nightly	build	
Nightly	build	 Nightly	build	 Nightly	build	

Modified	TPC	
clusterizer	

Modified	TPC	
clusterizer	

Modified	TPC	
clusterizer	

Modified	TPC	
clusterizer	

Default	
threshold		

Default	
threshold		

phisize

0 0.01 0.02 0.03 0.04 0.05 0.06

En
tri
es

0
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cluster phisize, threshold = 0.1 h_phisize1

Entries  38180

Mean   0.02221

Std Dev    0.007594

cluster phisize, threshold = 0.1

phisize

0 0.01 0.02 0.03 0.04 0.05 0.06
0

2000
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10000
cluster phisize, threshold = 0.5 h_phisize2

Entries  81779

Mean   0.0116

Std Dev    0.004348

cluster phisize, threshold = 0.5

phisize
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12000
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20000
cluster phisize, threshold = 0.8 h_phisize3

Entries  97813

Mean   0.006769

Std Dev    0.002876

cluster phisize, threshold = 0.8

phisize
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cluster phisize, threshold = 1. h_phisize4

Entries  13321

Mean   0.007345

Std Dev    0.003231

cluster phisize, threshold = 1.

phisize
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cluster phisize, threshold = 0.1 h_phisize5

Entries  38098

Mean   0.0341

Std Dev    0.01149

cluster phisize, threshold = 0.1

phisize
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2200
cluster phisize, threshold = 0.5 h_phisize6

Entries  38199

Mean   0.03391

Std Dev    0.01153

cluster phisize, threshold = 0.5

phisize
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cluster phisize, threshold = 0.8 h_phisize7

Entries  38194

Mean   0.03402

Std Dev    0.01149

cluster phisize, threshold = 0.8

phisize
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2000
cluster phisize, threshold = 1. h_phisize8

Entries  38189

Mean   0.03385

Std Dev    0.01157

cluster phisize, threshold = 1.

CFT	

HT	



Cluster	Phisize	vs	r		

4	

Modified	TPC	clusterizer	

Nightly	build	Default	
threshold		

Default	
threshold		

0
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cluster phisize, threshold = 0.1

R [cm]
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e
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0.05

0.06
h_phisize_vs_r1

Entries  38180

Mean x   54.01

Mean y  0.02221

Std Dev x   13.86

Std Dev y  0.007594

cluster phisize, threshold = 0.1
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cluster phisize, threshold = 0.5

R [cm]
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h_phisize_vs_r2

Entries  81779

Mean x   53.49

Mean y  0.0116

Std Dev x   13.81

Std Dev y  0.004348

cluster phisize, threshold = 0.5
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cluster phisize, threshold = 0.8

R [cm]
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0.05

0.06
h_phisize_vs_r3

Entries  97813

Mean x   53.18

Mean y  0.006769

Std Dev x   13.78

Std Dev y  0.002876

cluster phisize, threshold = 0.8
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cluster phisize, threshold = 1.
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0.06
h_phisize_vs_r4

Entries  13321

Mean x   57.07

Mean y  0.007345

Std Dev x   13.52

Std Dev y  0.003231

cluster phisize, threshold = 1.
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cluster phisize, threshold = 0.1

R [cm]
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0.06
h_phisize_vs_r5

Entries  38098

Mean x   54.56

Mean y  0.0341

Std Dev x   13.59

Std Dev y  0.01149

cluster phisize, threshold = 0.1
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cluster phisize, threshold = 0.5

R [cm]
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h_phisize_vs_r6

Entries  38199

Mean x   54.47

Mean y  0.03391

Std Dev x   13.62

Std Dev y  0.01153

cluster phisize, threshold = 0.5
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cluster phisize, threshold = 0.8

R [cm]

30 40 50 60 70 80
0

0.01

0.02

0.03

0.04

0.05

0.06
h_phisize_vs_r7

Entries  38194

Mean x   54.48

Mean y  0.03402

Std Dev x   13.64

Std Dev y  0.01149

cluster phisize, threshold = 0.8
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cluster phisize, threshold = 1.
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0.04
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0.06
h_phisize_vs_r8

Entries  38189

Mean x   54.48

Mean y  0.03385

Std Dev x   13.63

Std Dev y  0.01157

cluster phisize, threshold = 1.

CFT	

		HT	



Ntp_cluster->Draw(“layer”)	normalized	by	total	number	of	true	tracks	in	“ntp_gtrack”	
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Nightly	build	

Modified	TPC	clusterizer	

Default	
threshold		

Default	
threshold		

layer
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1.2cluster layer, threshold = 0.1 h_layer1
Entries  45802

Mean    22.59

Std Dev     13.74

cluster layer, threshold = 0.1

layer
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1.2cluster layer, threshold = 0.5 h_layer2
Entries  89347

Mean    24.12

Std Dev     12.77

cluster layer, threshold = 0.5

layer
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1.2cluster layer, threshold = 0.8 h_layer3
Entries  105435

Mean    24.16

Std Dev     12.56

cluster layer, threshold = 0.8
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1.2cluster layer, threshold = 1. h_layer4
Entries  20988

Mean    19.53

Std Dev     15.49

cluster layer, threshold = 1.
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1.2cluster layer, threshold = 0.1 h_layer5
Entries  45663

Mean    22.63

Std Dev     13.74

cluster layer, threshold = 0.1
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1.2cluster layer, threshold = 0.5 h_layer6
Entries  45764

Mean    22.63

Std Dev     13.72

cluster layer, threshold = 0.5
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1.2cluster layer, threshold = 0.8 h_layer7
Entries  45784

Mean    22.63

Std Dev     13.74

cluster layer, threshold = 0.8
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1.2cluster layer, threshold = 1. h_layer8
Entries  45781

Mean    22.61

Std Dev     13.74

cluster layer, threshold = 1.

CFT	

HT	



Cluster	gr*phi_true	–	r*phi	for	TPC		
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Nightly	build	

Modified	TPC	clusterizer	

_recoφ_true-r*φgr*

0.05− 0.04− 0.03− 0.02− 0.01− 0 0.010.020.030.040.05
0

50

100

150

200

250

300

_reco, threshold = 0.1φ_true-r*φgr* h_rphi_diff1
Entries  38180

Mean  0.002167− 

Std Dev    0.01148

 / ndf 2χ  430.6 / 383

Prob   0.04676

Constant  1.7±   268 

Mean      0.000058±0.002225 − 

Sigma     0.0000± 0.0112 

_reco, threshold = 0.1φ_true-r*φgr*

_recoφ_true-r*φgr*

0.05− 0.04− 0.03− 0.02− 0.01− 0 0.010.020.030.040.05
0

50

100

150

200

250

300

350

400

_reco, threshold = 0.5φ_true-r*φgr* h_rphi_diff2
Entries  81779

Mean  0.001789− 

Std Dev    0.01753

 / ndf 2χ  747.9 / 397

Prob  24− 8.008e

Constant  1.8± 364.4 

Mean      0.00007±0.00196 − 

Sigma     0.00006± 0.01713 

_reco, threshold = 0.5φ_true-r*φgr*

_recoφ_true-r*φgr*

0.05− 0.04− 0.03− 0.02− 0.01− 0 0.010.020.030.040.05

50

100

150

200

250

300

350

400
_reco, threshold = 0.8φ_true-r*φgr* h_rphi_diff3

Entries  97813

Mean  0.001669− 

Std Dev    0.02065

 / ndf 2χ  931.1 / 397

Prob  45− 7.006e

Constant  1.6± 338.2 

Mean      0.000082±0.002417 − 

Sigma     0.00009± 0.02033 

_reco, threshold = 0.8φ_true-r*φgr*

_recoφ_true-r*φgr*

0.05− 0.04− 0.03− 0.02− 0.01− 0 0.010.020.030.040.05
0
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60

70
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90

_reco, threshold = 1.φ_true-r*φgr* h_rphi_diff4
Entries  13321

Mean  0.007231− 

Std Dev    0.01359

 / ndf 2χ  354.3 / 372

Prob   0.7379

Constant  0.87± 77.85 

Mean      0.000121±0.007248 − 

Sigma     0.00010± 0.01319 

_reco, threshold = 1.φ_true-r*φgr*

_recoφ_true-r*φgr*

0.05− 0.04− 0.03− 0.02− 0.01− 0 0.010.020.030.040.05
0

50

100

150

200

250

300

_reco, threshold = 0.1φ_true-r*φgr* h_rphi_diff5
Entries  38098

Mean  0.002226− 

Std Dev    0.01148

 / ndf 2χ  501.5 / 387

Prob  05− 7.481e

Constant  1.7± 266.8 

Mean      0.000058±0.002237 − 

Sigma     0.00005± 0.01118 

_reco, threshold = 0.1φ_true-r*φgr*

_recoφ_true-r*φgr*

0.05− 0.04− 0.03− 0.02− 0.01− 0 0.010.020.030.040.05
0

50

100

150

200

250

300

_reco, threshold = 0.5φ_true-r*φgr* h_rphi_diff6
Entries  38199

Mean  0.002238− 

Std Dev    0.01126

 / ndf 2χ  431.5 / 388

Prob   0.06307

Constant  1.8± 272.1 

Mean      0.00006±0.00226 − 

Sigma     0.00004± 0.01102 

_reco, threshold = 0.5φ_true-r*φgr*

_recoφ_true-r*φgr*

0.05− 0.04− 0.03− 0.02− 0.01− 0 0.010.020.030.040.05
0

50

100

150

200

250

300

_reco, threshold = 0.8φ_true-r*φgr* h_rphi_diff7
Entries  38194

Mean  0.002113− 

Std Dev    0.01147

 / ndf 2χ  378.9 / 388

Prob   0.6198

Constant  1.7± 268.1 

Mean      0.000058±0.002135 − 

Sigma     0.00004± 0.01123 

_reco, threshold = 0.8φ_true-r*φgr*

_recoφ_true-r*φgr*

0.05− 0.04− 0.03− 0.02− 0.01− 0 0.010.020.030.040.05
0

50
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200

250

300

_reco, threshold = 1.0φ_true-r*φgr* h_rphi_diff8
Entries  38189

Mean  0.002084− 

Std Dev    0.01135

 / ndf 2χ  421.8 / 386

Prob   0.1014

Constant  1.8± 270.2 

Mean      0.00006±0.00209 − 

Sigma     0.00004± 0.01112 

_reco, threshold = 1.0φ_true-r*φgr*

CFT	

HT	



Cluster	R*phi	pull	
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Nightly	build	

Modified	TPC	clusterizer	

Default	
threshold		

Default	
threshold		

R [cm]

30 40 50 60 70 80
0.4−

0.2−

0

0.2

0.4

0.6

0.8

1

1.2

1.4
r*phi pull, threshold = 0.1
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R [cm]

30 40 50 60 70 80
0.4−

0.2−

0

0.2

0.4

0.6

0.8

1

1.2

1.4
r*phi pull, threshold = 0.8r*phi pull, threshold = 0.8

R [cm]

30 40 50 60 70 80
0.4−

0.2−

0

0.2

0.4

0.6

0.8

1

1.2

1.4
r*phi pull, threshold = 1.r*phi pull, threshold = 1.

R [cm]

30 40 50 60 70 80
0.4−

0.2−

0

0.2

0.4

0.6

0.8

1

1.2

1.4
r*phi pull, threshold = 0.1r*phi pull, threshold = 0.1

R [cm]

30 40 50 60 70 80
0.4−

0.2−

0

0.2

0.4

0.6

0.8

1

1.2

1.4
r*phi pull, threshold = 0.5r*phi pull, threshold = 0.5
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r*phi pull, threshold = 0.8r*phi pull, threshold = 0.8
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CFT	
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Cluster	z_true	–	z_reco	for	TPC		
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Nightly	build	

Modified	TPC	clusterizer	

reco-ztruez

0.1− 0.08− 0.06− 0.04− 0.02− 0 0.020.040.060.080.1
0

500

1000

1500

2000

2500

, threshold = 0.1reco-ztruez h_dz1
Entries  38180

Mean   0.0005199

Std Dev    0.01765

 / ndf 2χ   1930 / 97

Prob       0

Constant  17.8±  2547 

Mean      0.000059± 0.000618 

Sigma     0.00005± 0.01116 

, threshold = 0.1reco-ztruez

reco-ztruez

0.1− 0.08− 0.06− 0.04− 0.02− 0 0.020.040.060.080.1
0

500

1000

1500

2000

2500

3000

3500

, threshold = 0.5reco-ztruez h_dz2
Entries  81779

Mean   0.0005724

Std Dev    0.02444

 / ndf 2χ   5555 / 97

Prob       0

Constant  17.1±  3027 

Mean      0.0000719± 0.0006574 

Sigma     0.00008± 0.01958 

, threshold = 0.5reco-ztruez

reco-ztruez

0.1− 0.08− 0.06− 0.04− 0.02− 0 0.020.040.060.080.1
0

500

1000

1500

2000

2500

3000

, threshold = 0.8reco-ztruez h_dz3
Entries  97813

Mean   0.0005129

Std Dev    0.03209

 / ndf 2χ   6426 / 97

Prob       0

Constant  12.5±  2351 

Mean      0.0001015± 0.0006641 

Sigma     0.00012± 0.02993 

, threshold = 0.8reco-ztruez

reco-ztruez

0.1− 0.08− 0.06− 0.04− 0.02− 0 0.020.040.060.080.1
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, threshold = 1.reco-ztruez h_dz4
Entries  13321

Mean   0.006628

Std Dev    0.02003

 / ndf 2χ  439.2 / 97

Prob  45− 5.605e

Constant  7.2± 614.7 

Mean      0.000147± 0.006983 

Sigma     0.00013± 0.01648 

, threshold = 1.reco-ztruez

reco-ztruez

0.1− 0.08− 0.06− 0.04− 0.02− 0 0.020.040.060.080.1
0

500
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1500

2000

2500

, threshold = 0.1reco-ztruez h_dz5
Entries  38098

Mean   0.0007284

Std Dev    0.01748

 / ndf 2χ   1905 / 97

Prob       0

Constant  17.8±  2541 

Mean      0.0000595± 0.0007376 

Sigma     0.00005± 0.01118 

, threshold = 0.1reco-ztruez

reco-ztruez

0.1− 0.08− 0.06− 0.04− 0.02− 0 0.020.040.060.080.1
0

500
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1500
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2500

, threshold = 0.5reco-ztruez h_dz6
Entries  38199

Mean   0.0005255

Std Dev    0.01791

 / ndf 2χ   2028 / 97

Prob       0

Constant  18.2±  2613 

Mean      0.0000579± 0.0006919 

Sigma     0.00005± 0.01087 

, threshold = 0.5reco-ztruez

reco-ztruez

0.1− 0.08− 0.06− 0.04− 0.02− 0 0.020.040.060.080.1
0
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2500

, threshold = 0.8reco-ztruez h_dz7
Entries  38194

Mean   0.0008403

Std Dev    0.01733

 / ndf 2χ   1887 / 97

Prob       0

Constant  18.2±  2606 

Mean      0.0000584± 0.0009261 

Sigma     0.00005± 0.01095 

, threshold = 0.8reco-ztruez

reco-ztruez

0.1− 0.08− 0.06− 0.04− 0.02− 0 0.020.040.060.080.1
0
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2500

, threshold = 1.0reco-ztruez h_dz8
Entries  38189

Mean   0.0005411

Std Dev     0.018

 / ndf 2χ   2061 / 97

Prob       0

Constant  18.1±  2579 

Mean      0.000058± 0.000816 

Sigma     0.000± 0.011 

, threshold = 1.0reco-ztruez

CFT	

HT	



Cluster	z	pull	

9	

Nightly	build	

Modified	TPC	clusterizer	

Default	
threshold		

Default	
threshold		

R [cm]

30 40 50 60 70 80
0.4−

0.2−

0

0.2

0.4

0.6

0.8

1

1.2

1.4
z pull, threshold = 0.1

Mean

 σ

z pull, threshold = 0.1

R [cm]

30 40 50 60 70 80
0.4−

0.2−

0

0.2

0.4

0.6

0.8

1

1.2

1.4
z pull, threshold = 0.5z pull, threshold = 0.5

R [cm]

30 40 50 60 70 80
0.4−

0.2−

0

0.2

0.4

0.6

0.8

1

1.2

1.4
z pull, threshold = 0.8z pull, threshold = 0.8

R [cm]

30 40 50 60 70 80
0.4−

0.2−

0

0.2

0.4

0.6

0.8

1

1.2

1.4
z pull, threshold = 1.z pull, threshold = 1.

R [cm]

30 40 50 60 70 80
0.4−

0.2−

0

0.2

0.4

0.6

0.8

1

1.2

1.4
z pull, threshold = 0.1z pull, threshold = 0.1

R [cm]

30 40 50 60 70 80
0.4−

0.2−

0

0.2

0.4

0.6

0.8

1

1.2

1.4
z pull, threshold = 0.5z pull, threshold = 0.5

R [cm]

30 40 50 60 70 80
0.4−

0.2−

0

0.2

0.4

0.6

0.8

1

1.2

1.4
z pull, threshold = 0.8z pull, threshold = 0.8

R [cm]

30 40 50 60 70 80
0.4−

0.2−

0

0.2

0.4

0.6

0.8

1

1.2

1.4
z pull, threshold = 1.0z pull, threshold = 1.0

CFT	

HT	



•  100	muons	per	event	embedded	in	mid	
central	Hijing	events	

•  Phase	space	of	muons	are	the	same	as	pure	
muons	quoted	on	slide	#2	

•  Only	plots	with	different	values	of	Hard	
threshold	in	TPC	clusterizer	are	shown	here	

10	



Ntp_cluster	->Draw	(“phisize”,	“layer	>	6”)	

11	

Nightly	build	
Nightly	build	 Nightly	build	 Nightly	build	

Modified	TPC	
clusterizer	

Modified	TPC	
clusterizer	

Modified	TPC	
clusterizer	

Modified	TPC	
clusterizer	

Default	
threshold		

Default	
threshold		

phisize
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tri
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310×cluster phisize, threshold = 0.1 h_phisize5
Entries  6687807

Mean   0.03378

Std Dev    0.01139

cluster phisize, threshold = 0.1
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310×cluster phisize, threshold = 0.5 h_phisize6
Entries  6772465

Mean   0.03378

Std Dev    0.0114

cluster phisize, threshold = 0.5

phisize

0 0.01 0.02 0.03 0.04 0.05 0.060

50

100

150

200

250

300

350

310×cluster phisize, threshold = 0.8 h_phisize7
Entries  6712506

Mean   0.03377

Std Dev    0.0114

cluster phisize, threshold = 0.8

phisize

0 0.01 0.02 0.03 0.04 0.05 0.060

50

100

150

200

250

300

350

310×cluster phisize, threshold = 1. h_phisize8
Entries  6784637

Mean   0.03378

Std Dev    0.0114

cluster phisize, threshold = 1.



Cluster	Phisize	vs	r		

12	

Modified	TPC	clusterizer	

Nightly	build	Default	
threshold		

Default	
threshold		

0
10000
20000
30000

40000
50000
60000
70000

80000
90000

cluster phisize, threshold = 0.1

R [cm]

30 40 50 60 70 80

ph
is

iz
e

0

0.01

0.02

0.03

0.04

0.05

0.06 h_phisize_vs_r5
Entries  6687807
Mean x   54.88
Mean y  0.03378
Std Dev x   13.56
Std Dev y  0.01139

cluster phisize, threshold = 0.1

0
10000
20000
30000
40000
50000
60000
70000
80000
90000

cluster phisize, threshold = 0.5

R [cm]

30 40 50 60 70 800

0.01

0.02

0.03

0.04

0.05

0.06 h_phisize_vs_r6
Entries  6772465
Mean x   54.88
Mean y  0.03378
Std Dev x   13.56
Std Dev y  0.0114

cluster phisize, threshold = 0.5

0
10000
20000
30000
40000
50000
60000

70000
80000
90000

cluster phisize, threshold = 0.8

R [cm]

30 40 50 60 70 800

0.01

0.02

0.03

0.04

0.05

0.06 h_phisize_vs_r7
Entries  6712506
Mean x   54.88
Mean y  0.03377
Std Dev x   13.56
Std Dev y  0.0114

cluster phisize, threshold = 0.8

0
10000
20000
30000
40000
50000
60000
70000
80000
90000

cluster phisize, threshold = 1.

R [cm]

30 40 50 60 70 800

0.01

0.02

0.03

0.04

0.05

0.06 h_phisize_vs_r8
Entries  6784637
Mean x   54.88
Mean y  0.03378
Std Dev x   13.57
Std Dev y  0.0114

cluster phisize, threshold = 1.



Ntp_cluster->Draw(“layer”)	normalized	by	total	number	of	true	tracks	in	“ntp_gtrack”	

13	

Nightly	build	

Modified	TPC	clusterizer	

Default	
threshold		

Default	
threshold		

layer

0 10 20 30 40 50 60

cl
us

te
r p

er
 la

ye
r

0

0.2

0.4

0.6

0.8

1

1.2cluster layer, threshold = 0.1 h_layer5
Entries  7898487

Mean    23.17

Std Dev     13.65

cluster layer, threshold = 0.1

layer

0 10 20 30 40 50 600

0.2

0.4

0.6

0.8

1

1.2cluster layer, threshold = 0.5 h_layer6
Entries  7999059

Mean    23.17

Std Dev     13.66

cluster layer, threshold = 0.5

layer

0 10 20 30 40 50 600

0.2

0.4

0.6

0.8

1

1.2cluster layer, threshold = 0.8 h_layer7
Entries  7927928

Mean    23.17

Std Dev     13.66

cluster layer, threshold = 0.8

layer

0 10 20 30 40 50 600

0.2

0.4

0.6

0.8

1

1.2cluster layer, threshold = 1. h_layer8
Entries  8013747

Mean    23.17

Std Dev     13.66

cluster layer, threshold = 1.



Cluster	gr*phi_true	–	r*phi	for	TPC		

14	

Nightly	build	

Modified	TPC	clusterizer	

_recoφ_true-r*φgr*

0.05− 0.04− 0.03− 0.02− 0.01− 0 0.01 0.02 0.03 0.04 0.050
5000
10000
15000
20000
25000
30000
35000
40000
45000

_reco, threshold = 0.1φ_true-r*φgr* h_rphi_diff5
Entries  6687807
Mean  0.002132− 
Std Dev    0.01205

 / ndf 2χ  3.227e+04 / 397
Prob       0
Constant  2.282e+01± 4.536e+04 
Mean      0.00000±0.00219 − 
Sigma     0.00000± 0.01158 

_reco, threshold = 0.1φ_true-r*φgr*

_recoφ_true-r*φgr*

0.05− 0.04− 0.03− 0.02− 0.01− 0 0.01 0.02 0.03 0.04 0.050

10000

20000

30000

40000

50000
_reco, threshold = 0.5φ_true-r*φgr* h_rphi_diff6

Entries  6772465
Mean  0.002136− 
Std Dev    0.01205

 / ndf 2χ  3.291e+04 / 397
Prob       0
Constant  2.298e+01± 4.596e+04 
Mean      0.000005±0.002194 − 
Sigma     0.00000± 0.01158 

_reco, threshold = 0.5φ_true-r*φgr*

_recoφ_true-r*φgr*

0.05− 0.04− 0.03− 0.02− 0.01− 0 0.01 0.02 0.03 0.04 0.050

10000

20000

30000

40000

50000 _reco, threshold = 0.8φ_true-r*φgr* h_rphi_diff7
Entries  6712506
Mean  0.002139− 
Std Dev    0.01205

 / ndf 2χ  3.291e+04 / 397
Prob       0
Constant  2.288e+01± 4.555e+04 
Mean      0.000005±0.002201 − 
Sigma     0.00000± 0.01158 

_reco, threshold = 0.8φ_true-r*φgr*

_recoφ_true-r*φgr*

0.05− 0.04− 0.03− 0.02− 0.01− 0 0.01 0.02 0.03 0.04 0.050

10000

20000

30000

40000

50000
_reco, threshold = 1.0φ_true-r*φgr* h_rphi_diff8

Entries  6784637
Mean  0.002134− 
Std Dev    0.01205

 / ndf 2χ  3.278e+04 / 397
Prob       0
Constant  2.300e+01± 4.604e+04 
Mean      0.000005±0.002197 − 
Sigma     0.00000± 0.01158 

_reco, threshold = 1.0φ_true-r*φgr*



Cluster	R*phi	pull	

15	

Nightly	build	

Modified	TPC	clusterizer	

Default	
threshold		

Default	
threshold		

R [cm]

30 40 50 60 70 80
0.4−

0.2−

0
0.2

0.4
0.6
0.8

1
1.2

1.4
r*phi pull, threshold = 0.1

Mean

 σ

r*phi pull, threshold = 0.1

R [cm]

30 40 50 60 70 80
0.4−

0.2−

0
0.2

0.4
0.6
0.8

1
1.2

1.4
r*phi pull, threshold = 0.5r*phi pull, threshold = 0.5

R [cm]

30 40 50 60 70 80
0.4−

0.2−

0
0.2

0.4
0.6
0.8

1
1.2

1.4
r*phi pull, threshold = 0.8r*phi pull, threshold = 0.8

R [cm]

30 40 50 60 70 80
0.4−

0.2−

0
0.2

0.4
0.6
0.8

1
1.2

1.4
r*phi pull, threshold = 1.0r*phi pull, threshold = 1.0



Cluster	z_true	–	z_reco	for	TPC		

16	

Nightly	build	

Modified	TPC	clusterizer	

reco-ztruez
0.1− 0.08− 0.06− 0.04− 0.02− 0 0.02 0.04 0.06 0.08 0.10

100

200

300

400

500
310×, threshold = 0.1reco-ztruez h_dz5

Entries  6687807
Mean   0.0001415
Std Dev    0.01558

 / ndf 2χ  3.008e+05 / 97
Prob       0
Constant  2.397e+02± 4.534e+05 
Mean      0.0000045± 0.0005422 
Sigma     0.00000± 0.01122 

, threshold = 0.1reco-ztruez

reco-ztruez
0.1− 0.08− 0.06− 0.04− 0.02− 0 0.02 0.04 0.06 0.08 0.10

100

200

300

400

500
310×, threshold = 0.5reco-ztruez h_dz6

Entries  6772465
Mean   0.0001359
Std Dev    0.01559

 / ndf 2χ  3.035e+05 / 97
Prob       0
Constant  2.409e+02± 4.588e+05 
Mean      0.0000045± 0.0005306 
Sigma     0.00000± 0.01123 

, threshold = 0.5reco-ztruez

reco-ztruez
0.1− 0.08− 0.06− 0.04− 0.02− 0 0.02 0.04 0.06 0.08 0.10

100

200

300

400

500
310×, threshold = 0.8reco-ztruez h_dz7

Entries  6712506
Mean   0.0001504
Std Dev    0.01558

 / ndf 2χ  3.007e+05 / 97
Prob       0
Constant  2.399e+02± 4.552e+05 
Mean      0.0000045± 0.0005438 
Sigma     0.00000± 0.01122 

, threshold = 0.8reco-ztruez

reco-ztruez
0.1− 0.08− 0.06− 0.04− 0.02− 0 0.02 0.04 0.06 0.08 0.10

100

200

300

400

500
310×, threshold = 1.0reco-ztruez h_dz8

Entries  6784637
Mean   0.0001375
Std Dev    0.01558

 / ndf 2χ  3.05e+05 / 97
Prob       0
Constant  2.413e+02± 4.599e+05 
Mean      0.0000044± 0.0005362 
Sigma     0.00000± 0.01122 

, threshold = 1.0reco-ztruez



Cluster	z	pull	

17	

Nightly	build	

Modified	TPC	clusterizer	

Default	
threshold		

Default	
threshold		

R [cm]

30 40 50 60 70 80
0.4−

0.2−

0
0.2

0.4
0.6
0.8

1
1.2

1.4
z pull, threshold = 0.1z pull, threshold = 0.1

R [cm]

30 40 50 60 70 80
0.4−

0.2−

0
0.2

0.4
0.6
0.8

1
1.2

1.4
z pull, threshold = 0.5z pull, threshold = 0.5

R [cm]

30 40 50 60 70 80
0.4−

0.2−

0
0.2

0.4
0.6
0.8

1
1.2

1.4
z pull, threshold = 0.8z pull, threshold = 0.8

R [cm]

30 40 50 60 70 80
0.4−

0.2−

0
0.2

0.4
0.6
0.8

1
1.2

1.4
z pull, threshold = 1.0z pull, threshold = 1.0
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gr_sig_res_pi
Entries  0
Mean        0
Std Dev         0

True
T

p
0 5 10 15 20 25 30 35

T
/p T

dp

0.01−

0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08 gr_sig_res_pi
Entries  0
Mean        0
Std Dev         0

 / ndf 2χ  640.9 / 52
p0       05− 6.314e± 0.006372 
p1       06− 5.692e± 0.001329 

 / ndf 2χ  640.9 / 52
p0       05− 6.314e± 0.006372 
p1       06− 5.692e± 0.001329 

 / ndf 2χ  515.8 / 52
p0       05− 6.42e± 0.006374 
p1       06− 5.791e± 0.001341 

 / ndf 2χ  515.8 / 52
p0       05− 6.42e± 0.006374 
p1       06− 5.791e± 0.001341 

 / ndf 2χ  531.1 / 52
p0       05− 6.325e± 0.006513 
p1       06− 5.817e± 0.001336 

 / ndf 2χ  531.1 / 52
p0       05− 6.325e± 0.006513 
p1       06− 5.817e± 0.001336 

 / ndf 2χ  490.3 / 52
p0       05− 6.207e± 0.006236 
p1       06− 5.717e± 0.001345 

 / ndf 2χ  490.3 / 52
p0       05− 6.207e± 0.006236 
p1       06− 5.717e± 0.001345 

 / ndf 2χ  535.2 / 52
p0       05− 6.42e± 0.006334 
p1       06− 5.768e± 0.001333 

 / ndf 2χ  535.2 / 52
p0       05− 6.42e± 0.006334 
p1       06− 5.768e± 0.001333 

CFT, Threshold = 0.1
HT, Threshold = 0.1
HT, Threshold = 0.5
HT, Threshold = 0.8
HT, Threshold = 1.

Graph
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True
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Ef
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1

CFT, Threshold = 0.1
HT, Threshold = 0.1
HT, Threshold = 0.5
HT, Threshold = 0.8
HT, Threshold = 1.

Track Reco efficiency
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CFT, Threshold = 0.1
HT, Threshold = 0.1
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HT, Threshold = 0.8
HT, Threshold = 1.

 DCA2d∆
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Backup	



htemp
Entries  5697485
Mean   0.4195
RMS     1.324

e
0 20 40 60 80 100 120 140 160

1

10

210

310

410

510

610

htemp
Entries  5697485
Mean   0.4195
RMS     1.324

e {layer > 6 }

htemp
Entries  4668831
Mean        0
RMS         0

e
1− 0.5− 0 0.5 1

410

510

610

htemp
Entries  4668831
Mean        0
RMS         0

e {layer > 6  && e < 1.0e-04}

htemp
Entries  5681290
Mean   0.3804
RMS     1.053

e
0 1 2 3 4 5 6 7 8 9

410

510

610

htemp
Entries  5681290
Mean   0.3804
RMS     1.053

e {layer > 6  && e < 10.}

			40	layers	TPC	
ntp_hit->Draw(“e”,	“layer	>6	&&	[e	range	condi:on]”)	,	nightly	build,	energy	threshold	=	0.01,	

Zoom	

Zoom	

•  The	energy	threshold	is	selected	based	on	the	
energy	distribu:on	from	G4	hit.	



Ntp_cluster	->Draw	(“zsize”,	“layer	>	6”)	

23	

Nightly	build	

Modified	TPC	clusterizer	

zsize

0.5− 0 0.5 1 1.5 2 2.5 3 3.5

En
tri
es

0

2000

4000

6000

8000

10000

12000

14000

16000

18000
cluster zsize, threshold = 0.1 h_zsize1

Entries  38180

Mean    1.123

Std Dev    0.1666

cluster zsize, threshold = 0.1

zsize

0.5− 0 0.5 1 1.5 2 2.5 3 3.5
0

5000

10000

15000

20000

25000

cluster zsize, threshold = 0.5 h_zsize2
Entries  81779

Mean   0.8151

Std Dev      0.21

cluster zsize, threshold = 0.5

zsize

0.5− 0 0.5 1 1.5 2 2.5 3 3.5
0

5000

10000

15000

20000

25000

30000

cluster zsize, threshold = 0.8 h_zsize3
Entries  97813

Mean   0.5454

Std Dev    0.1746

cluster zsize, threshold = 0.8

zsize

0.5− 0 0.5 1 1.5 2 2.5 3 3.5
0

1000

2000

3000

4000

5000

6000
cluster zsize, threshold = 1. h_zsize4

Entries  13321

Mean   0.4111

Std Dev    0.1482

cluster zsize, threshold = 1.

zsize

0.5− 0 0.5 1 1.5 2 2.5 3 3.5

En
tri
es

0

2000

4000

6000

8000

10000

12000

14000

16000

18000

20000

cluster zsize, threshold = 0.1 h_zsize5
Entries  38098

Mean    1.797

Std Dev    0.2748

cluster zsize, threshold = 0.1

zsize

0.5− 0 0.5 1 1.5 2 2.5 3 3.5
0

2000

4000

6000

8000

10000

12000

14000

16000

18000

20000

cluster zsize, threshold = 0.5 h_zsize6
Entries  38199

Mean    1.781

Std Dev    0.2712

cluster zsize, threshold = 0.5

zsize

0.5− 0 0.5 1 1.5 2 2.5 3 3.5
0

2000

4000

6000

8000

10000

12000

14000

16000

18000

20000

22000cluster zsize, threshold = 0.8 h_zsize7
Entries  38194

Mean    1.788

Std Dev    0.2697

cluster zsize, threshold = 0.8

zsize

0.5− 0 0.5 1 1.5 2 2.5 3 3.5
0

2000

4000

6000

8000

10000

12000

14000

16000

18000

20000
cluster zsize, threshold = 1.0 h_zsize8

Entries  38189

Mean    1.778

Std Dev    0.2781

cluster zsize, threshold = 1.0



Cluster	zsize	vs	r		

24	

Nightly	build	

Modified	TPC	clusterizer	
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cluster zsize, threshold = 0.1
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h_zsize_vs_r1
Entries  38180

Mean x   54.01

Mean y   1.123

Std Dev x   13.86

Std Dev y  0.1666

cluster zsize, threshold = 0.1
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cluster zsize, threshold = 0.5
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h_zsize_vs_r2
Entries  81779

Mean x   53.49

Mean y  0.8151

Std Dev x   13.81

Std Dev y    0.21

cluster zsize, threshold = 0.5
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cluster zsize, threshold = 0.8
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h_zsize_vs_r3
Entries  97813

Mean x   53.18

Mean y  0.5454

Std Dev x   13.78

Std Dev y  0.1746

cluster zsize, threshold = 0.8
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cluster zsize, threshold = 1.
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h_zsize_vs_r4
Entries  13321

Mean x   57.07

Mean y  0.4111

Std Dev x   13.52

Std Dev y  0.1482

cluster zsize, threshold = 1.
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h_zsize_vs_r5
Entries  38098

Mean x   54.04

Mean y   1.797

Std Dev x   13.85

Std Dev y  0.2748

cluster zsize, threshold = 0.1
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Entries  38199
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Std Dev x   13.84

Std Dev y  0.2712

cluster zsize, threshold = 0.5
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Entries  38194

Mean x   54.04

Mean y   1.788

Std Dev x   13.85

Std Dev y  0.2697

cluster zsize, threshold = 0.8
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Entries  38189

Mean x   54.02

Mean y   1.778

Std Dev x   13.86

Std Dev y  0.2781

cluster zsize, threshold = 1.0



Ntp_cluster	->Draw	(“zsize”,	“layer	>	6”),	Mid	central	Hijing	embedded	muons	

25	

Nightly	build	

Modified	TPC	clusterizer	

zsize

0.5− 0 0.5 1 1.5 2 2.5 3 3.5

En
tri
es

0

500

1000
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3500

310×cluster zsize, threshold = 0.1 h_zsize5
Entries  6687807

Mean    1.794

Std Dev    0.2632

cluster zsize, threshold = 0.1

zsize
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500

1000

1500

2000

2500

3000

3500

310×cluster zsize, threshold = 0.5 h_zsize6
Entries  6772465

Mean    1.794

Std Dev    0.2633

cluster zsize, threshold = 0.5

zsize
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310×cluster zsize, threshold = 0.8 h_zsize7
Entries  6712506

Mean    1.794

Std Dev    0.2637

cluster zsize, threshold = 0.8
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310×cluster zsize, threshold = 1.0 h_zsize8
Entries  6784637

Mean    1.794

Std Dev     0.263

cluster zsize, threshold = 1.0



Cluster	zsize	vs	r		
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Nightly	build	

Modified	TPC	clusterizer	
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310×cluster zsize, threshold = 0.1
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Std Dev y  0.2632

cluster zsize, threshold = 0.1

0

20

40

60

80

100

310×cluster zsize, threshold = 0.5

R [cm]

30 40 50 60 70 800.5−

0

0.5

1

1.5

2

2.5

3

3.5 h_zsize_vs_r6
Entries  6772465
Mean x   54.37
Mean y   1.794
Std Dev x   13.82
Std Dev y  0.2633

cluster zsize, threshold = 0.5
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cluster zsize, threshold = 1.0


